ES complexes of Aeromonas aminopeptidase: direct observation by stopped-flow fluorescence.
Intermediates of Aeromonas aminopeptidase are monitored through fluorescence generated by radiationless energy transfer (RET) between enzyme tryptophans and the dansyl group of the bound substrate. Upon binding of the substrate enzyme tryptophan fluorescence is quenched and substrate dansyl fluorescence enhanced. These processes are reversed upon hydrolysis of the Leu-Ala bond and release of Ala-DED from the enzyme. Stopped-flow RET kinetic analysis yields values of kcat = 36 sec-1 and Km = 3.7 microM at pH 7.5 and 20 degrees C. These values represent the highest kcat/Km ratio, 1 X 10(7) M-1 sec-1, of any substrate for Aeromonas aminopeptidase. The excellent binding properties of the peptide permit direct visualization of ES complexes even at enzyme concentrations of 10(-7) M.